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SUMMARY 


Itattery  charging  problems  had  developed  at  five  European  communication 
stations.  Record  data  was  requested  to  substantiate  the  field  work 
performed  by  the  installation  personnel.  An  analysis  of  the  submitted  data 
indicated  the  battery  systems  did  not  receive  an  adequate  initial  charge  due 
to  the  manufacturer's  instructions  not  being  fully  complied  with.  This  report 
provides  procedural  guidance  which  will  ensure  a fully  serviceable  lead 
calcium  battery  (2<*  cells)  upon  completion. 
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I.  INTRODUCTION. 

1.1  I ''  11  h I ‘IS,  the  1844  I lec  ironies  Engineering  Squadron  (I  I s)  Grilfus  AM',  NY  received  test  tepoils 
:•  hi  if.  .S'.  Pie.  tronie  Installation  Squadron  (FIS)  Griftiss  M I',  N\  indicating  their  inability  to  t ill v .hargr 
th.  Hi.mi  I I ur  ope an  backbone  (l'Fl'l  battery  system.  The  48'  FIS  leported  that  the  lead  calcium  batteries  ha.l 

fist. ill.  il  and  activated  in  aciordance  with  the  hatteiy  murvita.  Hirer's  installation  instuu  tions,  out  they 
*11.  mahle  i.i  equalize  the  battery  systems  and  achieve  an  ac  cept.ihle  lull  charge.  The  1844  II  S toques  led 
n'.s' jnti.itmg  data  to  verily  the  lield  work  perloimed  by  the  installation  personnel  associated  with  the  battery 
i haigmg  .perat ions.  The  1844  EES  forwarded  the  lield  data  <n  Zugspit'e,  Germany  with  their  recommendations 
'..  orr.-i  live  action  lor  review  .l  id  necessary  a.  Mon  by  the  184?  I'FG. 

1.2  I he  information  in  this  report  reflects  the  findings  and  recommendations  based  on  the  review  o!  submitted 

da’a. 


I INI4ING  V 


■*.1  The  initial  battery  charge  was  to  be  accomplished  in  two  steps  at  2.t  to  2.7  volts  pet  cell  (\IV)  pet 
manufacturer's  instruc  tions.  The  first  step  consisted  ol  charging  cells  I through  20  lor  twelvr  to  sixteen  hours, 
c harging  was  started  at  a voltage  of  '4  visits  (.’.7  VIH  I;  however,  this  voltage  was  leduced  to  4'  volts  (2.74 
VI’c  I when  I he  site  voltage  regulator  reacted  adversely  to  the  increased  le.tilier  load.  Th<  voltage  was 
mere  csed  to  V volts  (?.'  VPC)  and  later  to  42  volts  (2.b  VPC)  during  the  remainder  ol  tlte  step  I . hargmg 
period  Which  lasted  14. S hours.  Upon  termination  of  step  I charging,  the  battery  was  stiapped  tot  the  charging 
ol  *1  Is  ■.  through  24  (step  2).  Step  2 charging -was  started,  but  at  the  end  of  the  first  hour  the  voltage  was 
r<  In. ed  t ' lowei  cell  electrolyte  temperatures.  One  hour  and  a half  later,  cell  ten  billed  ovet  and  further 
barging  was  stopped  to  allow  the  .ell  ele.  trolvte  to  cool  down.  Alter  approximately  two  hours,  charging  was 
again  . on  men. ml  at  i voltage  ol  4'  volts  (7. It.  VPC).  Three  hours  later,  the  voltage  was  i.used  to  48.'  volts 
(?.''’  Vis  ) md  cell  No.  I J boiled  over  again  altei  1.4  hours  ol  charging.  Charging  was  stopped  lor  one  hour, 
"•ten  i hargmg  was  restai  ted,  the  voltage  was  lowered  to  48  volts  (2. '7  VPC)  and  remained  al  that  setting  until 
■ top  two  barging  was  terminated.  Step  2 charging  time  was  ipi>rox  itnately  14.'  hours  total. 

.'.2  1 'p.  > termination  of  step  I charging,  only  cell  IT  had  reached  the  minimum  voltage  (2.t>)  that  the 

• an  it.i. H irer's  instructions  required  of  all  cells.  The  remaining  cells  averaged  7.'  volts  pet  cell.  All  cells  (1 
t u > igt'  21)  retie,  ted  a spe.  tfic  gravity  (si'  GR.)  reading  above  1.700  (1.200  to  1.220  SP  c.R.  is  normal  tor  a 
hill.  ■ barged  < oil).  Step  2 charging  was  concluded  without  any  cell  obtaining  a finishing  charge  voltage  of  2.b. 
I'uring  stop  2,  e lls  r.  through  20  improved  their  SP  GR  reading  alter  teceiving  an  additional  c harge;  however, 
ells  .’1  through  ?4  nevri  achieved  the  minimum  desired  level  of  1.200  SP  GR  and  the  voltage  per  cell  never 
"secede.1  2.?'. 


».  fc'V'll  MOW 

'• ! Sn  e the  manufacturer's  instructions  were  not  followed  as  prescribed,  the  battery  system  did  not  receive 
an  adequate  initial  charge  during  the  perfoimance  of  steps  I and  2;  i.e.,  charging  until  all  cells  reached  a 
minimum  voltage  of  2.b  an  I continuing  the  charge  until  the  specific  gravity  ol  the  lowest  cell  stopped  living. 
The  rircumstaiu  c that  inhibited  the  charging  operation  included  the  site  voltage  regulator  adversely  leacting  to 
the  increased  load  during  the  start  of  step  I and  the  boilover  of  electrolyte  in  cell  #10  twice  .luring  step  2. 
These  incidents  caised  a lower  voltage  to  be  applied  and  at  times  the  securing  of  the  charger. 

4.  ACTION  TAKEN. 

4.1  With  the  discovery  ol  the  low  specific  gravity  electrolyte  in  the  halterv  cells  (after  initial  charging  was 
ompletcd  at  (our  other  ('igital  European  backbone  locations)  an  inspc.  (ion  learn  evas  dispatched  to  confirm 
the  out  ol  specification  readings,  replace  elec  trulyte,  and  lor  the  next  24  hours  of  charging,  take  spe>.itic 
gravity,  voltage  and  temperature  readings.  All  cells  previously  deficient  were  found  to  be  within  specifications 
after  this  action  was  taken. 
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■>.1  'V  huttetv  mniuit.u  turn's  inst.illulio  i and  narrating  instrui  lions  should  In-  Ihotituglily  understood  prim 
in  beginning  this  phase  ol  work.  I lie  s|R-cifn  gravity  ol  the  electrolyte  provided  should  In-  tested  with  .1  battery 
hydioiuelm  ln-lmc  placing  the  electrolyte  in  the  batteiy  » «*t Is;  the  spccllii  gijviiy  should  toad  between  1.2084 
and  1.21  S').  I!  the  spe<  ilic  gravity  ol  the  electrolyte  is  not  in  accordance  with  the  manulacturer's 
speciln  at  ions,  contact  the  battery  manufacturer  lor  further  instructions.  Unseal  and  service  only  one  cell  at  a 
lime  will  the  proper  electrolyte.  Perforin  the  initial  charge  phase,  paying  strict  attention  to  the  monitoring  of 
the  electrolyte  temperature.  Ho  not  let  the  electrolyte  temperature  rise  above  I20°F.  Teiminate  charging 
only  afte.  the  manutact  irer's  end  of  charge  requirements  have  been  achieved.  Should  it  be  necessary  to  charge 
the  battery  at  u lower  voltage  to  control  the  electrolyte  temperature,  terminate  the  charging  when  the  battery 
nanfuai  t irer’s  electrolyte  specific  gravity  requirement  has  been  met. 

'•»  Completion  ol  the  following  procedures  will  insure  a fully  servicable  lead  calcium  battery  (24  cell): 

a.  Prior  to  the  initial  servicing  of  the  battery  with  electrolyte,  take  a hydrometer  reading  of  the 
electrolyte  provided.  The  specific  gravity  reading  should  be  between  ( .20S S to  1.2184.  Should  the  spectltc 
gras  1 1 v be  outside  these  limits,  do  not  service  battery  cells  without  checking  with  battery  manufacturer  lor 
ipproval.  Cell  damage  will  lake  plate  if  too  high  a specific  gravity  electrolyte  is  used. 

b.  Unseal  one  cell  at  a time  and  fill  with  electrolyte  (of  proper  specific  gravity)  to  the  high  level  marts 
>n  the  container,  c aunon:  Cell  damage  will  take  place  if  the  plates  in  the  cell  are  not  covered  with 
• lei  trolvte  within  twenty  minutes  of  exposurr  to  the  atmosphere. 

1 . )lait  two  hours  after  the  initial  filling;  then  refill  with  electrolyte  as  required  to  bring  the  quantity 
hack  up  to  the  high  level  mark. 

d.  Connect  the  positive  lead  from  the  charger  to  the  |>ositive  post  of  Cell  No.  I and  the  negative  lead 
to  the  negative  ;iost  of  Cell  No.  20. 

e.  rtch'ii-  energizing  the  charger,  take  and  record  the  voltage,  electrolyte  specific  gravity  and 
temperature  readings  ol  tells  I through  20.  These  readings  will  be  used  to  note  the  progress  of  the  initial 
charging  cycle. 

f.  Start  the  charger  and  adjust  the  output  voltage  for  42  volts  (2.6  Volts  Pei  cell). 

g.  Again,  take  a voltage  reading  ol  each  cell  and  lompare  it  to  the  readings  previously  taken  during 
step  o.  \ slight  rise  in  voltage  should  be  noted  it  the  cells  are  properly  charging.  A decrease  in  voltage 
mJii  ates  that  a cell  is  being  charged  in  the  reverse  direction;  if  charging  is  continued,  the  sell  will  be  ruined. 
Correct  c mnections  on  cells  being  charged  improperly. 

h.  Take  and  record  voltage  and  electrolyte  specific  gravity  and  tempeiature  readings  every  two  hours. 
Should  the  electrolyte  temperature  rise  above  II0°F.,  utilize  cooling  Ians  to  reduce  the  temperature  by 
directing  the  air  flow  at  the  upper  portion  of  the  cells.  If  the  temperature  rises  to  12(rr,  turn  the  charger  off 
and  wait  jntil  the  temperature  drops  to  100°)'  before  resuming  battery  charging.  Should  forced  cooling  be 
necessary,  reduce  the  charging  voltage  to  40  volts.  The  initial  charge  duration  normally  lasts  Irom  12  to  16 
hours;  however,  it  will  take  longer  using  a lower  voltage.  At  40  volts,  charging  time  will  approximately  take 
one  to  two  days. 


terminate  the  charging  when  the  cell  with  the  lowest  specific  gravity  reading  shows  no  increase  in 
spe,  iti.  giaviu  lot  three  consecutive  readings  taken  at  two  hour  intervals. 

I.  Remove  the  positive  lead  from  Cell  No.  I and  connect  it  to  the  positive  post  of  Cell  No.  6.  Remove 
the  negative  lead  from  Cell  No.  20  and  connect  it  to  the  negative  post  ol  Cell  No.  24. 

k.  Take  and  record  the  voltage  and  electrolyte  specific  gravity  and  temperature  readings  of  Cells  21 
through  24. 
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I.  Mail  the  chatger  and  ad|ust  the  output  voltage  tor  '0  volts. 

i.  I ike  voltage  readings  of  Cells  .’I  through  it  and  comp.ve  them  with  the  taken  during  Mrp 

K;  t ' >••«  o mould  iv  a flight  voltage  met  r iv  noted  it  the  , ells  an  i hat  gmg  pi  opet  tv.  Che,  k i onne<  t ions  on  cells 
■ haigmg  improperly  hells  showing  a decrease  in  voltage), 

ii.  Take  aivt  record  voltage  amt  elrvtiolytr  specific  gtanty  loadings  evi  l’s  two  lioui  s.  Should  the 
oil’,  tivvlvto  temperature  rise  above'  1 1 0V I ' , utilise  cooling  Ians  to  iodine  live  trinpoi  jtuie  bv  line,  ting  ttie  air 
flow  at  ’fie  upper  portion  v>f  the  cell*.  It  the  temperature  uses  to  l.’O'Y,  turn  thr  charger  oil  and  watt  until  the 
temperature  drops  to  IO(rV  betore  lesuming  battery  charging.  Should  foicod  lOv'ling  be  necessary  to  maintain 
P0°F. 


0.  Tor  innate  the  , hargmg  when  the  cell  with  the  lowest  vp*''  I tiv  gravity  leading  shows  m<  increase  in 
■p<\  iIk  gravity  tor  three  votive,  utive  readings  (taken  at  the  two  hour  mteival'. 

p.  Remove  the  positive  load  from  Cell  So.  t-  and  place  it  bai  k on  the  positive  post  ol  Cell  No.  1. 

ip  Mart  thr  chargor  and  ad|ust  the  voltage  output  to  volts. 

1.  Mter  one  hour  ol  opr  i at  ion,  check  and  record  the  voltage,  electrolyte  specific  gravity  reading  and 
the  temperature  ol  all  i ells.  This  set  ot  spevitic  gravity  readings  {with  the  battery  m its  fulls  charged  mode) 
will  be  used  in  al.  hitute  companions  to  determine  the  hattei  irs  state  ot  charge  and  should  be  tiled  in  a battery 
record  historical  folder.  It  should  be  noted  that  all  new  battenev  sbv'w  a deviation  m cell  voltage  |.  0.0'  volts). 
The  aver  >ge  cell  voltage  should  level  olf  within  sis  months  when  the  <ells  are  placed  on  lk>at  charge. 

n.  •' 1 .sVM  \H  Silt  vrivVk’s. 

t.,1  It  iv  lecomtnended  that  the  procoduies  in  pantgraph  live  ol  this  report  he  incorpoiotrd  in  the  vtatement  ol 
work  scheme  tab  "IV  bs  MVS  \iea  .lira  scheme  engineers  when  applu  able.  T i,  entry  will  insure  that  a 
batteis  • ontammg  lead  calcium  cells  will  ie>  rive  proper  initial  servicing  and  cfsatging  prior  to  its  use. 
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